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The Atlantic Gall Crabs, Family Cryptochiridae (Crustacea: Decapoda: Brachyura) Roy K. Kropp and Raymond B. Manning Introduction This study is in part an outgrowth of attempts by one of us (R.B.M.) to identify the gall crabs he collected on Ascension Island, South Atlantic Ocean, in 1971 . In order to identify those specimens, which proved eventually to belong to two species then unknown outside of the western Atlantic, a review of the Atlantic species was initiated. This remained unfinished for several years until one of us (R.K.K.) began studying the Indo-West Pacific species to satisfy the requirements of a doctoral program. We then decided to collaborate on this review, using it, in part, to define generic characters that could be used to classify the numerous species from the Indo-West Pacific region.
The gall crabs, although long of interest to marine biologists, remain one of the poorest known of all of the marine crab groups. They are so poorly known that their affinities with other brachyuran groups remain unclear. They are adapted to life within galls or in open pits that they form in corals, and among the adaptations are a diminution in size: the largest male we report here has cl 4.2 mm, the largest female has cl 5.8 mm. Males and females as small as cl 1.4 mm can be identified as to sex and species. In addition, the species generally are sexually dimorphic in morphological characteristics and the general facies, especially that of females, can change dramatically with age, making identification of isolated specimens difficult.
In addition to problems involved in the identification of these minute crabs, their classification at the generic level has been highly unsatisfactory. In their monumental work on Vietnamese species, Fize and Serene (1957) introduced the concept that members of different genera live exclusively on different genera of host corals; they recognized several genera named from the host coral, e.g., Mussicola (= living in Mussa). This scheme works for some genera of crabs, but not others. One of the species we report here, Troglocarcinus corallicola Verrill, 1908 , is a generalist that occurs in association with a variety of corals.
More recent studies on the group, mainly by M. Takeda, National Science Museum, Tokyo, have greatly added to our knowledge of these interesting crabs, yet we find that the definition of genera now recognized is so imprecise that it often is difficult to decide in which genus to place a species.
As a prelude to other studies in progress on the classification of the Indo-West Pacific species by one of us (R.K.K), we introduce here a suite of generic characters, based on the features of adult specimens, that we believe can be used to characterize other genera in the group. We have also tried to refine species descriptions, and present here accounts for males, adult females, and, where applicable, juveniles. As can be seen from the key to genera given below, the Atlantic taxa, at least, can be differentiated by the use of a few, easily seen characters.
The Verrill (1908a:427) (with Mussicola Fize and Serene (1957:110) as its synonym) Pseudocryptochirus Hiro (1938:150) Pseudohapalocarcinus Fize and Serene (1955:378) Favicola Fize and Serene (1957:84) Fungicola Fize and Serene (1957:122) Neotroglocarcinus Fize and Serene (1957:135) SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY Fizeserenia Takeda and Tamura (1980a: 137) Hiroia Takeda and Tamura (1981:20) Utinomia Takeda and Tamura (1981:23) With the exception of Troglocarcinus corallicola, described from the western Atlantic, none of the species reported here fits into any of these genera. We recognize three new genera below.
Until now, three species had been recorded from the Atlantic: Troglocarcinus corallicola Verrill, 1908, and Pseudocryptochirus hypostegus Shaw and , both from the western Atlantic, and Troglocarcinus balssi Monod, 1956 , from the east Atlantic. Each of these is assigned to a separate genus herein, and new genera are recognized for P. hypostegus and for T. balssi. In addition, a new genus and species is recognized from the southeastern Atlantic. We also have paid particular attention to the host corals of these species; these are summarized under the accounts of each species.
MATERIALS AND METHODS.-Most of the material studied here is from the collection of the National Museum of Natural History, Smithsonian Institution, Washington, D.C. (USNM). Included are specimens from the western Atlantic previously discussed by Rathbun (1937) The latitude and longitude for each locality mentioned in the text is given at the first occurrence of that locality in the text. We have enclosed in brackets coordinates not given in the original collection data. These coordinates were determined from gazetteers of the United States Board on Geographic Names or from navigational charts.
Coral host records, if provided in the collection data, are listed. The name listed is the currently accepted name; label name, if different, is included in brackets.
Specimens were measured with an ocular micrometer in a Wild M-5 microscope and are reported to the nearest 0.1 mm.
Measurements are given in the text as carapace length (measured at the midline, not including a median tubercle) x carapace width (measured at the widest part).
Gonopods were examined after preparations modified from Monod and Cals (1970) . They were digested in lactic acid, containing a Chlorazol Black/Fast Green mixture (approximately 50:50), for 15 minutes at 150° C. They were drawn with the aid of a camera lucida on a Wild M-20 compound microscope.
In our illustrations, surface setation of carapace and pereopods has been omitted.
Abbreviations for repositories are given above, in the discussion of sources of material. Other abbreviations used in the text are as follows: cl, carapace length; cb, carapace width; juv, juvenile; MXP, maxilliped; ov, ovigerous; P, pereopod; PLP, pleopod.
This report is contribution number 157 from the Smithsonian Marine Station, Fort Pierce, Florida.
AKNOWLEDGMENTS.-We thank all of the individuals named above who lent to us or provided us with material. H. Zibrowius is due special thanks for his efforts to find cryptochirids from a variety of corals and for providing references. We acknowledge with thanks the help of Steven Cairns, Smithsonian Institution, on the names of coral hosts and the coral literature, of Janet Reid in translating from the Portuguese, and of Lilly K. Manning with the illustrations.
We are indebted to John S. Garth, Janet Haig, Geerat J. Vermeij, and Austin B. Williams for their critical reviews of a late draft of this manuscript, and to Darryl L. Felder for providing photographs of crab dwellings. DEFINITION.-Mandibular palp absent, cutting edge of mandible lacking processes. MXP-3 with exopod reduced (shorter than lateral margin of ischium) and lacking flagellum or absent, merus much narrower than ischium. Maxilla 2 reduced to finger-like, undivided protopod. Maxilla 1 consisting of undivided protopod and exopod. Gills absent from P-4 and P-5. Adult female larger than male, with 3 pairs of pleopods, occurring on abdominal somites 2 to 4, PLP-4 uniramous. Female with posterior abdomen greatly expanded to form egg brood chamber, visible in dorsal view.
Family
REMARKS. -Fize and Serene (1957) based their classification of the cryptochirids on two major points: (1) the coral NUMBER 462 hosts of the crabs, and (2) the form of the first two pairs of pleopods in females, whether uniramous or biramous. Our experience with the hosts for Troglocarcinus corallicola, discussed below under that species, suggests that they may have relied too heavily on this feature, which may vary from genus to genus. Female gall crabs have pleopods only on abdominal somites two, three, and four. Much of the literature refers to the pleopod found on somite two as the "first" pleopod, followed by the "second" and "third" pleopods, respectively. Here we number the pleopods according to the somite on which they occur. Therefore, the "first" pleopod is that found on somite two, abbreviated PLP-2. McCain and Coles (1979) reported the form of the pleopods in Utinomia dimorpha (Henderson, 1906) to vary considerably. They found pleopod two to be uniramous on one side, biramous on the other, and variable from specimen to specimen. They also mentioned similar variation in two other Indo-West Pacific species. These observations have been confirmed by one of us (R.K.K.) for specimens from Micronesia and in our opinion this diminishes the value of pleopod two as a generic character. The examination of the Micronesian and other specimens has suggested that pleopod three may be useful as a generic character. Pleopod three may be either uniramous or biramous and does not show the variation noted for pleopod one.
Comparisons between Atlantic genera given in the text also hold for the Atlantic species, as each of the Atlantic genera contains but one species.
The Atlantic cryptochirids (genera and species) can be differentiated by using the following key. The key can be used to identify both males and females. DEFINITION.-Carapace longer than broad, not deflected anteriorly, widest posteriorly. Pterygostomial region not fused to carapace, separated by distinct suture. Antennule base with lateral projection extending beyond eyestalk; angled lateral lobe present. MXP-3 with exopod; latter oval, longer than half length lateral margin of ischium; anteromesial lobe of ischium extending to merocarpal articulation; merus without distolateral projection; carpus length subcqual to length of propodus and dactylus. Sternite of P-l smooth, of P-4 with partial medial suture. P-l of female and male visible in dorsal view. Merus of P-2 with prominent mesial expansion; carpus without mesial expansion. PLP-3 of female biramous; female opening longitudinal, oval, with hood. PLP-1 of male sharply curved distally; apex produced into blunt, expanded lobe, directed laterally.
TYPE SPECIES.-Cecidocarcinus brychius, new species, by present designation and monotypy.
ETYMOLOGY.-From the Greek cecis (gall) plus the generic name Carcinus. The gender is masculine.
REMARKS.-Of the Atlantic representatives of the group, Cecidocarcinus appears to be most similar to Detocarcinus, differing in having an exopod on the third maxilliped, having the sternite of the first pereopod smooth rather than tuberculate, and having the cornea lateral rather than anterolateral. Cecidocarcinus resembles Detocarcinus and differs from both Opecarcinus and Troglocarcinus in having the carapace lined laterally with erect tubercles and in not having the anterior part of the carapace noticeably deflected.
Cecidocarcinus is similar to two Indo-West Pacific genera, Neotroglocarcinus and Pseudocryptochirus. It can be separated from Neotroglocarcinus in that the epimeral plates are not fused to the carapace; they are fused in Neotroglocarcinus. Cecidocarcinus differs from Pseudocryptochirus by having an incomplete suture on the sternite of the fourth leg and a biramous second pleopod in the female; in Pseudocryptochirus the sternal suture of the fourth leg is complete and PLP-3 is uniramous.
Cecidocarcinus brychius, new species DESCRIPTION.-Adult Female (Figure 1 ): Carapace about 1.2 times longer than broad, slightly inflated laterally at branchial regions, narrowing slightly towards front. Surface convex from side to side and front to back, with slight transverse depression anteriorly. Surface completely covered with variously sized, raised granules, some tubercles on anterior, lateral margins, forming distinct border laterally; surface covered with simple setae of length less than largest tubercles, few scattered longer setae not obscuring surface. Inner orbital angle with 1 spine. Anterolateral angle with spine, apex falling short of inner orbital angle. Front concave, tuberculate, with median spine, about 'A width at anterolateral angles, latter about 2 h greatest carapace width. Orbit broadly U-shaped, margin tuberculate.
Basal segment of antennular peduncle with projection having transverse distal margin; angled lateral lobe extending beyond length of eyestalk; dorsal surface concave, variably armed with low and raised tubercles, distalmost largest. In ventral view, basal segment broadening anteriorly; surface with many granules. Second segment of antenna with low tubercles and with granules ventrally.
Eye directed anterolaterally, scarcely extending to inner orbital angle. Cornea lateral; in dorsal view, occupying most of lateral part of stalk. Stalk partially covered by carapace dorsally; surface with granules and mesial tubercles, granulate ventrally.
MXP-3 with mesial margin of ischium smooth, convex; surface with few granules distolaterally; exopod with few granules. Merus longer than broad, width less than half that of ischium. Following segments much slenderer, carpus elongate, as long as propodus and dactylus combined. Palp segments with few pappose or simple setae on upper margins.
Chelipeds (P-l) equal, with few scattered simple setae, slightly smaller than P-2; merus not extending to anterolateral angle of carapace. Dactylus as long as dorsal margin of palm; cutting edges of fingers unarmed. Dorsal margin of palm with Walking legs (P-2 to P-5) very stout, with few scattered simple setae; P-3 largest, P-5 smallest; meri of P-2 to P-5 longer than high (Table 1) , produced ventrodistally, with 3 tubercles; dorsal and ventral margins cristate, each with line of erect tubercles. Posterior surface of merus, carpus, and propodus of all legs covered with tubercles. Merus of P-2 falling short of anterolateral angles of carapace; pronounced distomesial expansion present. Carpus about as high as long, lacking mesial expansion; carpi of P-4 and P-5 with prominent posterodistal projection. Propodus much longer than carpus, with slight longitudinal depression at lower third; propodi of P-2 to P-5 not progressively shorter. Dactylus much shorter than propodus, with low tubercles proximally on upper surface; slightly curved, hollowed ventrally. P-5 similar to preceding 2 legs, distinctly smaller than P-4. Proportions of the leg segments of Atlantic cryptochirids are summarized in Table 1 .
Abdomen of ovigerous female, in dorsal view, only slightly wider than carapace. Egg size of holotype (in alcohol) 0.6 mm maximum diameter.
Male ( The type locality is off Namibia, on the Valdivia Ridge, 25°38'S, 06°12'E.
BIOLOGY.-Ovigerous females were collected in May.
Collected at a depth of 512 m, this species is the deepest occurring gall crab known.
No parasites were found on the material examined. CORAL HOSTS.-Cecidocarcinus brychius has been taken on two dendrophyllid corals, Enallopsammia rostrata and an unidentified species of Dendrophyllia.
The shape of the dwelling opening has not been recorded. DISTRIBUTION.-Known only from the type locality, on the Valdivia Ridge in the southeastern Atlantic ( Figure 9 ).
Detocarcinus, new genus
DEFINITION.-Carapace longer than broad, not deflected anteriorly, widest behind midlength. Pterygostomial region fused to carapace, not separated by distinct suture. Antennule base with lateral projection extending to eyestalk; angled lateral lobe presenL MXP-3 without exopod; anteromesial lobe of ischium extending beyond merocarpal articulation; merus without distolateral projection; carpus length greater than length of propodus and dactylus combined. Sternite of P-l with granules; of P-4 without medial suture. P-l of female and male visible in dorsal view. Merus of P-2 with slight mesial expansion; carpus without mesial expansion. PLP-3 of female biramous; female opening transverse, oval, without hood. PLP-1 of male curved distally; apex produced into blunt tip, directed laterally.
TYPE SPECIES. -Troglocarcinus balssi Monod, 1956 , by present designation and monotypy.
ETYMOLOGY.-The name is derived from the Greek detos (bound) plus the generic name Carcinus. The gender is masculine.
REMARKS.-Detocarcinus is the only Atlantic genus of cryptochirids that lacks an exopod on the third maxilliped. It further differs from both Opecarcinus and Troglocarcinus in not having the front bent downward, and resembles Opecarcinus and differs from both Cecidocarcinus and Troglocarcinus in having granules on the sternite of the first pereopod. As in Cecidocarcinus, the lateral border of the carapace is defined by a line of granules or tubercles.
Detocarcinus also shows some resmblance to the genera Neotroglocarcinus, Pseudocryptochirus, and Utinomia from the Indo-West Pacific. Detocarcinus lacks an exopod on the third maxilliped, separating it from the first two of these, both of which have an exopod on the third maxilliped. Detocarcinus agrees with Utinomia in lacking an exopod on the third maxilliped, but females of Utinomia have a uniramous PLP-3; the PLP-3 is biramous in Detocarcinus.
Detocarcinus balssi (Monod, 1956) PREVIOUS RECORDS.-West Africa: Manning and Holthuis (1981) .
Canary Islands: Fuertaventura, Punta Morro Jable [= Ponta da Matorra; 28°02'N, 14°20'W], 14 km from Morro (Manning and Holthuis, 1981; Zibrowius, 1982) .
Mauritania: 21°00'N, 17°22.9'W (Zibrowius, 1982) . (Zibrowius, 1976) .
Gambia: 12 O 55.5TM, 17°33'W (Zibrowius, 1976 (Zibrowius, , 1982 . Guinea: lO'WN, 16°44'W; Q9°2TN, 14^8^ (Zibrowius, 1976) .
Sierra Leone: OS^X H^S'W (Monod, 1956; Longhurst, 1958) [both records based on same specimen]; 07°15.5TV, 12°05'W (Zibrowius, 1976) .
Benin: 06°07.5H 02°04'E (Zibrowius, 1976) .
Ghana:
Off Accra [05 o 33H 00° 13^] (Monod, 1956; Gauld, 1960 (Balss, 1922) .
In addition to these records for specimens, Zibrowius (1980, 1982) (Figure 3 ): Carapace about 1.1 times longer than broad, slightly inflated laterally at branchial regions, narrowing slightly towards front. Surface flattened, slightly convex from side to side and front to back, with shallow depression on each side extending from just behind front to branchial region; surface variably ornamented, completely covered with low, rounded or raised, conical tubercles forming distinct border laterally and with scattered simple, pappose setae of length greater than largest tubercle, not obscuring surface; margin fringed with pappose setae. Inner orbital angle with spine or tubercle. Anterolateral angle with tubercle, apex ahead of inner orbital angle. Front concave, tuberculate, with median tubercle, less than half width at anterolateral angles, latter little more than half carapace width.
Orbit broadly V-shaped, margin tuberculate.
Basal segment of antennular peduncle with distal projection having transverse distal margin, angled lateral lobe shorter than eyestalk; dorsal surface concave, variably tuberculate, lacking spines. In ventral view, basal segment tapering anteriorly, surface with stout, raised granules. Second segment of antenna with few raised granules on ventral surface.
Eyes directed anterolaterally, extending beyond anterolateral angles of carapace. Cornea anterolateral, in dorsal view, less than half length of stalk. Stalk wholly exposed dorsally, with granules, tuberculate distomesially, and covered with granules ventrally.
Ischium of MXP-3 with mesial margin denticulate, convex; surface with raised granules and scattered pappose setae. Merus longer than broad, width less than half that of ischium. Raised granules on merus and on upper margin of carpus. Carpus and propodus with many pappose setae on upper margins.
Chelipeds (P-l) equal, slightly smaller than P-2, with pappose setae on dorsal margins; merus extending about to anterolateral angle of carapace. Dactylus longer than dorsal margin of palm, cutting edges of fingers unarmed. Dorsal margin of palm cristate, tuberculate, tubercles extending about halfway down palm. Merus and carpus tuberculate dorsally.
Walking legs (P-2 to P-4) stout, subequal, P-2 largest; P-5 smallest, longer, slenderer than P-2 to P-4. Posterior and upper surfaces of walking legs variably setose. P-2 to P-5 with men longer than broad (Table 1) , cristate and tuberculate dorsally, produced ventrodistally, with 1 tubercle ventrally; merus, carpus, and propodus each tuberculate on posterior face. Merus of P-2 falling short of anterolateral angle of carapace, with distinct but small distomesial expansion. Carpi broader than long, lacking mesial expansion, with clump of tubercles proximally on lower surface. Propodi longer than respective carpi. Propodus of P-3 to P-5 slenderer than that of P-2 (Table  1) . Dactyli shorter than propodi, slightly curved, claw-like, dorsal surface smooth; dactylus of P-5 slenderer than those of P-2 to P-4. Proportions of segments of walking legs are summarized in Table 1 .
Abdomen of ovigerous female, in dorsal view, no wider than carapace, up to third somite visible. Egg size (in alcohol) 0.3-0.4 mm maximum diameter.
Male ( holotype is missing all pereopods, pleopods, and the abdomen. All moulhparts are present.
The paratype is a mature male, in very good condition, showing the tuberculation and depressions characteristic for the species. All pereopods are present; the pleopods, and left third maxilliped are missing. It, too, is in the collections of the British Museum (Natural History).
The type locality is Accra, Ghana. BIOLOGY.-Ovigerous females have been collected in January (Congo), April (Guinea), and November (Mauritania).
Known from depths of 3 m (present study) to 98 m (Zibrowius, 1976) . Longhurst (1958) reported D. balssi from a depth of 200 m, but there is some doubt as to the validity of that record (see below).
One female, from Ghana, was infested by a cryptoniscine isopod parasite attached within the abdominal pouch of the crab. No bopyrid isopods were found on the material examined. We found no evidence of a rhizocephalan parasite on this infected female.
CORAL HOSTS.-Detocarcinus balssi has been found in association with the following corals: Rhizangiidae: Phyllangia mouchezi, herein; Phyllangia sp. by Crosnier (1969) .
Oculinidae: Schizoculina africana, S. fissipara, herein. Caryophyllidae: Asterosimilia marchadi, herein and recorded by Zibrowius (1976 Zibrowius ( , 1980 ; Caryophyllia smitfui Broderip, 1828, recorded by Zibrowius (1976 Zibrowius ( , 1980 , whose records may have been based on empty crypts.
Dendrophyllidae: Dendrophyllia, recorded by Gauld (1960) , who reported that his material "probably" occurred on this coral; his observation may have been in error.
As Manning and Holthuis (1981:251) pointed out, Monod's (1956) record of this species on a sea urchin of the genus Cidaris and Longhurst's (1958) record of its association with the echinoid Eucidaris, both based on the same specimen, probably were in error, because no cryptochirid is known to occur with echinoids.
The shape of the dwelling opening has not been recorded, although Zibrowius (1976) has figured gall crab pits attributed to D. balssi. Zibrowius (1982) discussed crypts on corals taken from depths to 635 m in the southwestern Indian Ocean that resembled those attributable to D. balssi. However, no crabs were collected so those records are uncertain, especially as D. balssi is not known to occur outside the Atlantic.
Opecarcinus, new genus DEFINITION.-Carapace longer than broad, deflected anteriorly at about angle of 40°, widest posteriorly. Pterygostomial region fused to carapace, not separated by suture. Antennule base with lateral projection overreaching inner margin of eyestalk; angled lateral lobe present. MXP-3 with elliptical exopod, longer than half length of lateral margin of ischium; merus with distolateral projection; anteromesial lobe of ischium extending beyond merocarpal articulation; carpus length less than length of propodus and dactylus combined. Sterniteof P-l tuberculate, of P-4 with complete medial suture. P-l of female not visible in dorsal view; visible in male. Merus of P-2 with moderate mesial expansion; carpus with moderate mesial expansion. PLP-3 of female uniramous; female opening longitudinal, oval, without hood. PLP-1 of male slightly curved distally; apex blunt tipped, directed laterally. TYPE SPECIES.-Pseudocryptochirus hypostegus Shaw and Hopkins, 1977 , by present designation.
INCLUDED SPECIES.-Opecarcinus hypostegus , from the Atlantic, and Opecarcinus crescentus (Edmondson, 1925) , from the East and West Pacific. Pseudocryptochirus is now restricted to one species, P. hongkongensis (Shen, 1936) from the Indo-West Pacific.
ETYMOLOGY.-From the Greek ope (opening or hole) plus the generic name Carcinus. The gender is masculine.
REMARKS.-Opecarcinus resembles Troglocarcinus and differs from both other Atlantic genera in having the front of the carapace noticeably deflected ventrally and in having a uniramous PLP-3 in the female; it further differs from Detocarcinus in having an exopod on the third maxilliped. Opecarcinus differs from Troglocarcinus in having distinct tubercles on the sternite of the first pereopod and in having the pterygostomial region fused to the carapace.
Species now assigned to Opecarcinus have been assigned to Pseudocryptochirus in the past; the latter genus occurs only in the Indo-West Pacific region. Members of Opecarcinus can be distinguished from members of Pseudocryptochirus by having the pterygostomial region fused to the carapace and by having the front of the carapace deflected anteriorly. The pterygostomial region is not fused to the carapace and the carapace is not deflected anteriorly in Pseudocryptochirus.
SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY
Opecarcinus hypostegus . Florida (Abele and Kim, 1986) .
Jamaica: Discovery Bay area, 18°28'N, ITIW .
Brazil: Brazil, northeast coast (Coelho, 1966) (Figure 5 ): Carapace about 1.6 times longer than wide, slightly inflated laterally at branchial regions, narrowing slightly towards front. Anterior third of carapace deflected at angle of up to 40°, angle similar at all sizes. Carapace with transverse depression confined to protogastric region; posterior surface slightly convex side to side. Surface variably ornamented with tubercles, some spines; tubercles more numerous, larger at midcarapace; posterior carapace with granules decreasing in size posteriorly, smoother than anterior. Anterolateral angle without prominent spine or tubercle; adjacent lateral margins with tubercles, not forming distinct border. Surface variably setose; setae simple, sparse, most shorter, some longer than largest tubercles, not obscuring surface. Inner orbital angle slightly swollen, having distinct spine larger than adjacent tubercles, extending almost to apex of anterolateral spine of carapace. Front slightly concave, tuberculate, with larger median tubercle; width about half that at anterolateral angles, latter about 3 /s greatest carapace width. Orbit broadly V-shaped, margin with few tubercles.
Basal segment of antennular peduncles with distal projection overreaching eyestalk, projection with apex of angled lateral lobe at tip of eyestalk; dorsal surface flat, variably ornamented with spines and tubercles, marginal spines longest. In ventral view, basal segment broadening anteriorly; surface with numerous granules. Second segment of antenna with granules on ventral surface, distal margin granulate.
Eyes directed anterolaterally, extending beyond anterolateral angle. Cornea anterolateral; in dorsal view, occupying less than half lateral length of stalk. Stalk wholly exposed dorsally; surface mostly smooth, tuberculate distomesially, ventral surface with granules.
Ischium of MXP-3 with mesial margin minutely denticulate, straight; surface of ischium and exopod with many prominent, raised granules. Merus as broad as long, width half that of ischium; lateral three-fourths with many prominent, raised granules. Following segments decreasing in length and size distally. Propodus and dactylus with pappose setae on upper margins, setae longer than carpus width.
Sternite of first pereopods with transverse row of tubercules and with smaller tubercles posteriorly.
Chelipeds (P-l) equal, merus not extending beyond anterolateral angle of carapace. Dactylus shorter than dorsal margin of palm, with proximal tubercle on dorsally; cutting edges of fingers unarmed. Dorsal margin of palm variably tuberculate, with pappose setae; outer surface of palm flat, smooth, clean. Merus and carpus tuberculate dorsally; carpus with pappose setae.
Walking legs (P-2 to P-4) stout, decreasing in size posteriorly to P 4, P-2 largest. P-5 longer, slenderer than P-4. Merus of P-2 to P-4 each with blunt, rounded tubercles dorsally and produced ventrodistally, with 1 tubercle; dorsal surface with pappose setae; merus of P-2 falling short of anterolateral angle of carapace. Carpus about as broad as long, not produced ventrodistally, carpus of P-3 with proximal clump of tubercles on lower surface; carpus and propodus subequal in length. Dactylus of P-2 shorter than propodus, slightly curved, claw-like; dactyli of P-2 to P-3 with tubercles proximally on dorsal margin, of P-4 and P-S rotated anteriorly -90° with respect to merus. Meri of P-2 to P-S decreasing in size posteriorly from P-2 to P-S, propodi increasing in length posteriorly from P-2 to P-5, becoming slenderer (Table 1) The male paratype, also in the collections of the Smithsonian, is mostly disarticulated, missing the left P-5, and with the left P-2 to P-4 missing various segments; the mouthparts are present, but the abdomen and pleopods are missing.
Two specimens in the collection of the Indian River Coastal Zone Museum, Fort Pierce, Florida, may also be paratypes. They show the same locality and date as the holotype, but a different station number.
Other types reported by Shaw and Hopkins (1977) collections of the Dauphin Island Sea Lab, Dauphin Island, Alabama. John Garth and Janet Haig pointed out to us that paratype material is also in the collections of the Allan Hancock Foundation, Los Angeles, California. These were not listed by Shaw and Hopkins. We did not examine either set of material. The type locality is the Florida Middle Ground, west of Tarpon Springs, in the Gulf of Mexico.
BIOLOGY.-Ovigerous females have been taken in June (Florida Middle Ground, Shaw and Hopkins, 1977, and herein; Mexico, herein) and October (Florida, herein) .
This species has been collected in depths between 0 and 27 m.
One juvenile female, from Belize, was infested by three cryptoniscine isopod parasites, all attached within the abdominal pouch of the crab. We found no evidence of a rhizocephalan parasite on this infected female.
None of the material examined was infested by bopyrid isopod parasites. CORAL HOSTS.-Opecarcinus hypostegus has been recorded from relatively few coral hosts, having been taken only on members of the following two families:
Agariciidae: Agaricia sp. and A. agaricites (Linnaeus, 1758), herein; A.fragilis Dana, 1848, reported by Shaw and Hopkins (1977) and herein; A. lamarcki Milne Edwards and Haime, 1851; and A. grahamae Wells, 1973, listed by Scott (1985) .
Siderastreidae: Siderastrea siderea (Ellis and Solander, 1786) listed by .
Coelho listed gall crabs from Brazil as being collected on mussid and agariciid corals. However, T. corallicola is not known to occur on agariciids. Because O. hypostegus is the only Atlantic gall crab known to live on agariciids, we tentatively include part of Coelho's records here.
The dwelling of O. hypostegus (Figure lOe) has been described as a canopy-shaped tunnel resulting from the combined effects of the host coral growth and movement of the crab. Bak et al. (1977) found that experimentally damaged Agaricia colonies repaired lesions by forming a dome-shaped skeletal roof over the affected area. These domes took a long time to close completely, and ultimate closure could by delayed by a foreign substance such as algae. Therefore it seems likely that the gall crab is living in a dwelling resulting from crab-caused irritation and coral regenerative processes. The opening of the dwelling is crescent-shaped (Figure lOd) . REMARKS.-Opecarcinus hypostegus differs from the Pacific O. crescentus by having fewer, smaller tubercules on the carapace and pereopods. In O. crescentus the anterior depression of the carapace is deeper and better defined than in O. hypostegus. The eyestalk of the former is partially covered dorsally and extends only to the level of the anterolateral angle of the carapace, whereas in the latter species, the eyestalk is wholly exposed and extends beyond the anterolateral angle. The third maxilliped is much more heavily granular and the anteromesial lobe of the ischium more pronounced in O. hypostegus than in O. crescentus.
DISTRIBUTION.-Western and Central Atlantic, from northern Mexico, the Gulf of Mexico, Florida, Jamaica, Puerto Rico, Ascension Island, and probably Brazil (Figure 9 ). DEFINITION.-Carapace longer than broad, deflected anteriorly at angle of about 60°, widest posteriorly. Pterygostomial region not fused to carapace, separated by suture. Antennule base with lateral projection extending to or slightly beyond eyestalk, lacking angled lateral lobe. MXP-3 with oval exopod, slightly longer than half lateral margin of ischium; merus with distolateral projection; anteromesial lobe of ischium extending beyond merocarpal articulation; carpus length less than combined length of propodus and dactylus. Sternite of P-l smooth, of P-4 with complete medial suture. P-l of adult female not visible in dorsal view, visible in male. Merus of P-2 with prominent mesial expansion; carpus with prominent mesial expansion. PLP-3 of female uniramous; female opening longitudinal, oval, lacking hood. PLP-1 of male slightly curved; apex broadly pointed, directed slightly laterally.
REMARKS.-The genus Troglocarcinus was established by Verrill, 1908a, with T. corallicola , from Bermuda and Dominica, as its type species. Edmondson (1933:5) assigned T. corallicola to Cryptochirus Heller, 1861 (type species Cryptochirus coralliodytes Heller, 1861, by monotypy), and this was accepted by Shen (1936) , Rathbun (1937) , Garth and Hopkins (1968), and Fausto-Filho (1974) . Hiro (1938:149 ) named the genus Pseudocryptochirus, then monotypic, containing P. viridis Hiro, 1938 , from Japan. Utinomi (= Hiro) (1944) disagreed with Edmondson, and considered Troglocarcinus Verrill, 1908 , and his genus Pseudocryptochirus to be congeneric. He erroneously used the junior synonym for the genus, noting (p. 724): "For the same group VERRILL'S Troglocarcinus greatly precedes the latter [Pseudocryptochirus] ; but this is not preferable since it conveys a somewhat inadequate conception about the generic distinction of this group." In this action, Utinomi was followed by Shaw and Hopkins (1977) and . Monod (1956:466) commented on Utinomi's action, "Pareille raison justifie-t-elle l'abandon de nom du genre ayant une indubitable priorite"? On peut en douter." In a footnote on page 466, Monod noted that Utinomi (in litt.) had accepted the synonymy of Pseudocryptochirus with Troglocarcinus.
Fize and Serene (1957:9) noted that Utinomi had written on a reprint of his 1944 paper, "the name Troglocarcinus should be used instead of my name for the genus" [Pseudocryptochirus] .
Later, Serene (1962:30, footnote) remarked that "Utinomi uses Pseudocryptochirus as the name of the genus, but Troglocarcinus has priority." Curiously, Serene (1966:396) noted that "La remarque de Monod (1956, page 466 ) au sujet de la priority du nom Troglocarcinus Verrill 1908 sur Pseudocryptochirus Hiro 1938 n'ltait valable que parce qu considerait les deux genres comme identiques, synonymes." Fize and Serene (1957) recognized four subgcnera in the genus Troglocarcinus: Troglocarcinus proper and three new subgenera, Favicola, Fungicola, and Mussicola. They incorrectly assigned the type species of Troglocarcinus, T. corallicola, to their new subgenus Mussicola, along with two other species. No type species was designated. In a later paper, Serene (1966:396) regarded Mussicola as a synonym of Troglocarcinus and placed the species originally assigned to Troglocarcinus (Troglocarcinus) by Fize and Serene (1957:10, 55, 56) to Pseudocryptochirus Hiro, 1938 . McNeill (1968 also recognized Mussicola as a synonym of Troglocarcinus, but took no corrective action. Takeda and Tamura (1980a: 138) recognized that this action by Fize and Serene was incorrect, but apparently did not realize that Mussicola could be used as a generic name by the designation of one of the other species assigned to it as its type species; they recognized a new genus, Fizesereneia (type species Troglocarcinus heimi Fize and Serene, 1955 , one of the three species originally assigned to Mussicola), for a new species and the two other species originally assigned to Mussicola by Fize and Serene in 1957. The present designation of Troglocarcinus corallicola, one of the three species originally assigned to Mussicola, as the type species of Mussicola, removes Mussicola as a potential senior synonym of Fizesereneia and makes it a harmless junior synonym of Troglocarcinus Verrill, 1908 .
Troglocarcinus agrees with Opecarcinus and differs from both Cecidocarcinus and Detocarcinus in having the front of the carapace strongly deflected ventrally, in having the PLP-3 uniramous in the female, and in lacking a distinct line of tubercles marking the lateral edge of the carapace. Troglocarcinus differs from Opecarcinus in having the sternum of the first pereopod smooth and in having a free epimeral plate; in Opecarcinus the epimeral plate is fused to the carapace.
Troglocarcinus has been confused with Pseudocryptochirus of the Indo-West Pacific in the past. It can be distinguished from that genus by having the front deflected anteriorly; it is not deflected in members of Pseudocryptochirus.
Troglocarcinus corallicola Verrill, 1908 DESCRIPTION.-Adult Female (Figure 7 ): Carapace about 1.3 times longer than broad, slightly inflated laterally at branchial regions, narrowing slightly towards front. Anterior part of carapace strongly deflected, at angle of up to 60°, greatest amount of deflection in older (larger) specimens, and with well-defined depression covering protogastric regions; posterior surface slightly convex side to side. Surface variably ornamented with tubercles and some spines, tuberculation increasing anteriorly, with granules decreasing posteriorly; posterior fourth may be smooth but pitted. Larger spines on dorsal surface variable, usually 3-4 occurring on mesogastric swelling, several on anterolateral margin. Inner orbital angle with 1 spine, slightly swollen. Surface of carapace variably setose, setae simple, distally curved; deflected part of front may be completely obscured by setae longer than longest spines. Anterolateral angle with spine, apex extending to or exceeding apex of inner orbital spine. Front concave, with few tubercles and with median spine or tubercle occasionally missing); front about 2 /s width at anterolateral angles, latter about 3 /5 greatest carapace width. Lateral margins of carapace lacking distinct border of tubercles, but with some tubercles present behind anterolateral angles. Orbit broadly U-shaped, margin with few tubercles.
Basal segment of antennular peduncle with distal projection extending to or slightly beyond eyestalk; dorsal surface flat, variably armed with spines and tubercles, distal spines usually largest; lateral margin deflected ventrally. In ventral view, basal segment tapering sharply anteriorly; surface with granules proximally and mesially. Second segment of antenna with raised granules on distal half.
Eyes directed anteriorly, extending beyond anterolateral angle. Cornea anterolateral, in dorsal view occupying more than distal half of stalk. Stalk partially covered dorsally, finely tuberculate, especially mesially; smooth ventrally.
Ischium of MXP-3 with mesial margin minutely denticulate, convex; surface of ischium and exopod with few scattered granules. Merus as broad as long, width half that of ischium, with few granules laterally. Following segments decreasing in length and size distally. Proximal 3 palp segments with scattered pappose setae of length greater than carpus width.
Chelipeds (P-l) equal, merus not extending beyond anterolateral angle of carapace. Dactylus longer than dorsal margin of palm, usually with low tooth in basal fourth; smooth dorsally. Dorsal margin of palm variably tuberculate, with simple setae; outer surface of palm flat, largely smooth, clean. Merus and carpus tuberculate, spinose dorsally; dorsal margins with simple setae.
Anterior two walking legs (P-2 and P-3) stout, P-4 and P-5 slenderer, legs decreasing in size posteriorly, first (P-2) distinctly largest. P-2 to P-5 each with merus tuberculate dorsally, variably ornamented, usually sparsely, with simple, distally-curved setae. Merus of P-2 extending almost to anterolateral angle of carapace, distomesial expansion most prominent in larger specimens; inner margin of merus matching carapace edge in contour. Meri of P-2 to P-4 with ventrodistal tubercle. Carpus of P-2 about as broad as long; carpi of P-2 to P-4 with clump of tubercles proximally on outer surface; meral and carpal expansions variably spined and tuberculate, largest spines on mesial lobes. Propodus slightly shorter than carpus, tapering distally, becoming more slender from P-2 to P-5 (Table 1) ; propodi of P-2 to P-5 shorter than respective meri. Dactylus slenderer than propodus, shorter, curved, claw-like; dorsal margin smooth. Dactyli of P-4 and P-5 rotated -90° to longitudinal plane of merus. Outer and upper surfaces of leg variably tuberculate and setose. P-5 shortest, smallest, slenderest, and smoothest of walking legs.
Abdomen of ovigerous females, in dorsal view, as wide as to half again as wide as carapace, somites separate, up to fourth somite visible. Egg size (in alcohol) 0.3-0.5 mm maximum diameter.
Adult Male (Figure 8 ): As in female but smaller, carapace and pereopods less tuberculate, front much less deflected. Chelipeds proportionally larger than in female, visible in dorsal view, part of carpus extending beyond anterolateral angle of carapace. Dactylus longer than dorsal margin of palm, with basal tooth; palm inflated. Walking legs (P-2 to P-5) slenderer, less tuberculate; merus of P-2 with slight mesial projection distally. Abdomen margins convex, telson broadly rounded PLP-1 simple, as for genus.
Juveniles ( Figure Sb) : Carapace with slight deflection anteriorly, often with anterior, submedian shallow depressions. Chelipeds equal, small, palm of chela not inflated. Walking legs very slender, elongate, P-2 merus, carpus lacking expanded lobes mesially. P-2 to P-5 largely smooth, with some dorsal tubercles only and few scattered long setae, not obscuring surface. SEE RANGE.-Males, 1.6 x 1.4 mm to 3.1 x 2.6 mm; females, 1.4 x 1.3 mm to 5.2 x 3.9 mm; ovigerous females, 2.5 x 1.9 mm to 5.2 x 3.9 mm. Verrill (1908a) reported a female 7.0 x 4.0 mm.
TYPE. -Verrill (1908a) did not originally designate a holotype. He reported on specimens from Bermuda and Dominica. Rathbun (1937) gave the type locality as Dominica, but did not designate a lectotype albeit reporting a type in the Peabody Museum. Shaw and Hopkins (1977) reported a holotype collected on Mussa from Dominica in the Yale Peabody Museum under catalog number 7612. The only specimen collected by Verrill we have found in the Peabody Museum is from Bermuda, with the designation holotype on the label, under catalog number 7162. No coral host is mentioned on the label. This specimen is herein designated the lectotype as no holotype was originally specified. It is a preovigerous female, 2.4 x 1.8 mm, having an abdomen not fully expanded to form the typical marsupium. The specimen is missing the left P-2, the distal three segments of the left P-3, the dactylus of the right P-5, and the left cheliped. The carapace has been punctured at the mesogastric region. The lectotype shows other typically juvenile features as mentioned above. The lectotype does not resemble any of the specimens shown in VerruTs (1908a) figure 49 .
By the lectotype designation herein, the type locality becomes Bermuda.
BIOLOGY.-Ovigerous females have been collected in January (Florida, Mexico, Curasao, all herein), March (Belize, herein), May (Florida, Scotto and Gore, 1981; Ascension Island, herein) , June (Florida Middle Ground, Shaw and Hopkins, 1977 ; Mexico, St. Helena; both herein), July (Florida, Ascension Island, both herein), August (Florida, Mexico, both herein), and November (Ascension Island, herein).
Lasker noted on his collection labels that males were found free-living on the coral colonies he examined in Panama. This observation may indicate that the male found in the stomach of an apogonid fish from the Tortugas was not picked from out of a dwelling by the fish, but rather taken from the surface of the coral. Schmitt's field notes (archived in the USNM) indicate the fish was collected by dynamiting the reef.
This species has been recorded from 0-0.5 m (present study) to 75 m (Coelho, 1970) . Most records are from shallower water.
No parasites were found on the material examined. CORAL HOSTS.-T. corallicola shows the least degree of host specificity yet known for any gall crab, Atlantic or Pacific (R.K.K, unpublished; also see Fize and Serene, 1957) . Because of this, we feel that host coral group should not be used as a character defining genera, as has been used in the past.
Astrocoeniidae:
Stephanocoenia michelinii Milne Edwards and Haime, 1848, listed by .
Sidcrastreidae: Siderastrea siderea, herein.
